Capacitance, short-circuit current and osmotic water flow across different regions of the isolated toad skin.
The amphibian antidiuretic hormone, arginine vasotocin, stimulated osmotic water flow across isolated skin from the pelvic but not the pectoral skin of the toad, Bufo woodhouseii. Changes in the apical membrane capacitance were not observed for either region of the skin following treatment with arginine vasotocin when there was an osmotic gradient across the tissue. In the absence of an osmotic pressure gradient, the apical membrane capacitance of the pelvic skin increased from 2.8 +/- 0.5 to 3.3 +/- 0.6 microF.cm-2 after treatment with 5 x 10(-8) M arginine vasotocin. Under these conditions, apical membrane capacitance of the pectoral skin was 1.8 +/- 0.1 microF.cm-2 and did not change significantly after arginine vasotocin treatment. The amiloride-sensitive short-circuit current across the pelvic skin was stimulated by arginine vasotocin as was the density of channels in the apical membrane as determined by fluctuation analysis. Values for channel density in the pelvic skin also correlated with apical membrane capacitance and increased from 90 to 273 channels per micron2 of estimated membrane area following arginine vasotocin treatment. In the pectoral skin the stimulation of short-circuit current following arginine vasotocin treatment was small and an increase in channel density could not be demonstrated. The current through single Na+ channels in both regions of the skin did not different either before or after arginine vasotocin treatment.